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The biodiesel is the monoalkyl fatty acid ester which is made from animal fat or 
the vegetable oil. It is more and more concerned as a kind of innocuous, 
biodegradable and renewable alternative fuel. There are many methods for biodiesel 
synthesize , mainly be divided into four species: liquid phase reaction, solid-liquid 
phase reaction, reaction under high temperature and high pressure and  
lipase-catalytic reaction. The method of Lipase-catalyzed syntheses of biodiesel has 
many inimitable excellence such as mild conditions, low dosage of alcohol and no 
pollution. In addition, we need not take water and acid dissociated in solution into 
consideration in Lipase-catalyzed way of preparing biodiesel. As the substrate hardly 
dissolves in water, we use some organic impregnant. But the lipase, a kind of 
hydrolytic enzyme act on the oil-water interface, may inactivate. There are two way to 
avoid the lipase exposing in to the organic impregnant. One method is using reversed 
micelle. The other is method of enzyme chemical modification. The hemical 
modification of lipase not only can ensure the functional groups, but also can emulsify 
the substrate which make lipase and substrate contact easily in order to speed up the 
reaction. At the same time, it is significant in improve the stability and catalytic 
activity, extend the half-life and create new catalytic function.  
First of all, this text has discussed the mass ratio of alcohol and oil, category of 
organic impregnant, volume of organic impregnant, temperature, category of enzyme 
and dosage of enzyme to select a proper reaction condition as this catalytic biodiesel 
system. It gets a highest yield under the condition as follow: the mass ratio of alcohol 
and oil is 3.25:1, category of organic impregnant is t-butanol, the volume ratio of 
t-butanol and oil is 0.8:1, reaction temperature is 40℃～45℃, category of enzyme is 
Novozym435 and the mass ratio of Novozym435 and oil is 2%. 
 Secondly, we measure the kinetics of the bisubstrate and get the kinetic constant and 
thermodynamic constant. As we can see from the result, there are two steps in the 















form acylated enzyme complexes whose energy of activation is higher than the 
second step which is the reaction between acylated enzyme and methanol. 
Focusing on the energy of activity, the first progress is the rate determing step, it 
is reasonable at the beginning, but because the low energy of activity of these two 
steps, the reaction is fast. In fact, it is a slow reaction. In spite of taking t-butanol as 
medium to dissolve more glycerol and reduce the influence to the enzyme, the yield 
glycerol decrease the velocity of the reaction rate.  





= . We can see that, lager the Ea is, faster the reaction rate is as the 
temperature rise, that is, in high temperature, the rate is much sensitive and under the 
condition of small Ea, the rate become less sensitive. In the progresses of the 
triglyceride reacts with lipase and the production acylated enzyme reacts with 
methanol, the Ea both are small, so the temperature has a little infection. 
Finally, this text use tween-80 as the modifier, formaldehyde as coupling agent. 
In different pH conditions, we chemical modify the porcine pancreas lipase and find 
out that the optional pH is 7.0. In different temperatures we discussing the results of 
porcine pancreas lipase and modified porcine pancreas lipase catalyze the soybean oil 
and transesterification. The result shows that, catalytic efficiency is distinctly 
improved by the modified porcine pancreas lipase, The yield comes to the max in 45
℃  
 



































根据美国生物柴油协会 NBB 的定义[11-15] ，生物柴油的定义有两种：technical 


















































































类化合物[25]和生物酶催化技术[26.27]；     
3. 其它固体催化剂，如日本 Yonemoto 研究组的离子交换树脂催化剂[28]、美
国爱荷华州立大学研制的纳米球催化剂[29-31]、印度国家化学实验室研发的双金属
盐催化剂[32]以及德国的氨基酸金属络合物固体催化剂[33]等； 
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